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cDNA*<^D-->/$n/c[Xie, W. et al. : Proc. Natl. Acad. Sci. USA. 
88: 2692-2696 (1991); Kujubu. D. A. et al. : J. Biol. Chem.. 266: 12866- 
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lps) m-e&^frizmmzti. && j ?fiLttKi&mt<Dwmtfm%.ztitz 0 
cox- Ksif-r^TommtegmzuismzfttEL. &m.mftmtL 

opgej ^fpci, ©PG££i£#«ii&i$*u wttiR©#£ftuti#<rFU -e 
«tra$n. -en^ioT^(*at«ii^aiE{r«i«FsnTi^o{citu cox 

-2k C0X-2HJM*, ttJRilSft. H&gttft. #llRrt&*BJi&S|<Z>«F5£©SB 
fiKtf&U 3ftffi^CJ^0fWJC|6m$n, COX-2K<kO£j£$*l*:PGa<3fe 

m«Es ^fo>f Kttfitiftffiffl (NSAID) fcUTtt. ^IfTXtfU 

if (cox) zmmmzmmtzvLi!i&M'c$>zizhfrfrt>t>r. m 

*>©©. COX- l&tfCOX- 2©ffi;££ffi#-f ZtzlblZMfYmi)<&.\ZZ t% 
ft^T. COX- l«-fflWr^Ct4-<ifeSg|5f4irit$*Wiril#$n5COX 

z(dxo tmitmmmomm ©<£«* BwtL/c,BP^cox-2 mm w 

fli*.!*. WO 9 4 / 1 5 9 3 2*f&fgK(;U C OX - 2 BWWi: x 
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- (4 *7x— Af) - 4- (4-7^tn7x-;l/) ft7i 

#M¥3- 14 12 6 1 1 - (4-7^ta7x-A) 

-5 - [4- (>tf-*X**— AO h*7'/-;l/- 3 -*A<#>BAf- 

^xXx^OtT7V-^g|*(*^ #PflBB5 7 - 1 8 3 7 6 7 2 

*0&i»f*7!><. #MBS6 0 - 5 8 9 8 1 ^&fllKli. 2 -xf-;U- 4 - (4-/h 
*i/7x-*) -5 - (3-fcTU2MO -1. 3-f77-Wf77-^ 

fc*t<Z>E«l*&.5*>©©, ffl^M©««*BWi:tfc. fiP£COX-2S«W 

So 

«*tf, US 4 6 3 2 9 3 0*9!fln*i::i** 4 - (4 - 

yfA7A*-A7x-;l/) -a, a- t*X ( h »i /f-AO 

A/- 2 - * 9 J -**0**1tV-Jl1k<t4mim7FiStlX\.*&o LfrLKfr 

<B«I5 9 - 5 0 0 0 5 4^&fRCIi, 2- [4-7x-i-5 - (3-kT'J 

5**) -3M^*/-a<-2— f ao -^n et >ixf Axxf**©tn7 
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*'>$«-W-T'55i-+^ , /-;l/SI#{*^M^$^ ^118 5 9-500055 

2- [4-7x-;k 5 - --f 2 ->T^] 

-T-fe hT^fk Y*J**A,r*9-tomu!><< I y7-^9l04tS:Xli5fi{C^ 
tot »J -;H6Rc;/Xli^3i^T »J ->1>££WU fro2ttKl*tt»T** 

«»«ftKriB**xtttt««*» t ltwjbtc* * &©£»#*>* ©*x% c o 
x - 2 a«»H#fi£ffl*w-r -s &©aa»»*43i&. *n<&**r *E*t>fi3fc £ 

#M¥5 - 7 0 4 4 6 N- [5-5/^a^*J/;U- 4 - (4 -/ 

ON-^'/'J^X;^^; KR»(*j&<Hjf**U #Ki¥2-8 3 3 7 2#& 
4 -f?D^j/A- 5-7x-*- 2 - t J 

WO 94/2798 0-9&fR(::(i* C 0 X - 2 BLlFflfl i: LT 2-7i- 
^- 4 -S/jra^+S/^- 5 - ( 4 - ^f-JUXJl/sfci*? xiJtO sH^"/-* 

4 - yf-^x^^-^7x-^^i/c5«fat-r*t>©TfeoT. *2&nji©r 

COX-2fifRWCR&-ra:fttt»©«-IFJC4sv^TW:. 5 
4 -y h+i/7x-;i/Sf© l »J*7x^;igj!r<<fct^£tt"tfctK 2«8l7x 
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ffc£fe)#ff tt/c C 0 X - 2 gff? ftlEgffcffi £W-f 5:i £ U *&BH£Scfi!c 
BP*>. *£9JI*. TE < 1 ) 75M (2 1 ) (i^-T^+1f!/-^*a*«M 

( 1 ) -HW ( I ) 



R 6 
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(5*;«K R/#e»T;U*;l£XliT* R 4 \ R s \ R.'&CFRt' 

(3) R, # 



(5t<K R,"#y^;H£XliT* /STfcO. R 6 " AO ?*IK-FW»K R«" 
(4) R, # 
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(5) R,"A<T~ S±IE (4) i2tt©^*-y-*/-^«3ll?8^§Si 

(6) R^S»$nn>ckV^3)I^IS[5 7!»M7ffl©^^oT;l/+;U^ g»£ 
nT*><fc^7x-;HSXIiKtt$nrfe<J:^x^;^-e*5±ia (4) lEttCD 

(7) R^i/^o^^->;U^XIi4 -7il/tD7x-^$T*D, R. *<4-T 

$ y 3 -^;i/^-n7i-^a6, 4 -r i J 3, 5->> 

7^to7i-^i, 3 -7^*0-4 - y — ;U7 x— rt/SXIi 3 , 
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' 5- (4-7;;x^*-^-3-7;ltD7x^) - 4 - i/t a^i/jl 
-2- tTJl**-*'/-* ; 

5- (4-7;;X^t^-3, 5 - $>7;U*o 7 x-^) -4-'>^d^\ 

2 - if-h**** */-;!/ : 
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(10) Rr^3-7AtD7xiA$Xli3, 5 - i?7AtD7x-;Ht 
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(11) TE-IK5*; (IV) 
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x^/i/f-^-Ji. :/atf;i^*£. zr?)H-*&. <<vzri-j\,i-*mw<DTrt,*ji 

ftl:7;;l; yf;b7;;I, X^T~/3S. ZfaVJVTUm, 71- 

3+i/*;l/^x;H;7; KJI ; h 'J 7Atn J +)\,% ; y ?-;U*;l/*x;i,£ N 

>f-^H, i/ 9 w\*i/J\,mm®i/ 9 °T : 7i-^i ; T-tr hT * K 
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x, #*»£©*£. ft*tt (vi) (v) TKark 

HQ ETFTEfc $ * * C 4: (Ci ♦> ^JjfclT * C t #T § 5 o 
irC*T\ {tli® (VI) (iT£©IS 5 T 

XXS5) (X, #>Noy>^xi**a£©«£) 

(VI) I*. <fc£*J) (IV) *J|*> raxi*N-7D/»x*j/W* K* 
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> % x-r;k fb7hKD77>> ^>-tf >XI* h;l/X 
fcT&g-f * C £ K £ oT £l£"f * Z bWT'% So 



fb£<& (V)li. &%1<DJ] mizm^T<t&® (VI) tfb£*& (VID ir^KlE 

t«ci:?)»bn-5o Xi*<*»*T*5fk*« (vo £X,' 

^Noy>^T*Sffc^ (VID XliX, 1fi^u>fyfc*XhZ<t%m 

(vo tx/^TicgiSTfes^^ (vid *tr«js>:"K xi*mjx^/uts 
T£S 0 Xi ^A D y>iTO5»^ *7;i/*>B*fb£& (VID oft 



<t£® (Dtt, fb£& (V)*XS3i:a*K«a-r*cfc(CJ:oT»^ti 

So 
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R7 
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Xli (III ) fcfflanmiLTXgl 0 KftoTrt^tt (IV)£#fcaL 
tt£xg 1 5 oumizftiXT * y ^;i/*-^fkX{i/f-^^/u*-^ffcr-5 c: 
tir<koT{fc£-tt (IV) £»T*>«k^U fcSi>Jico«k-5 4-ffi56^ (IDS 

zf (in ) ^ffli>Txsi7iMxs7traeor*»Yk^e» (i) xj± (rxc# 
£rs#x**-Mt***:/-JWfc£« (XIII) xg 1 5 tmmz 

LT*;u*-Mfc^*::i:KJ:oTBW{fc£tt (I) Xli (T )£#Tt>J:t\, 
R, Ri ©— WWT; y x;i*-;i/HXJ4T $ y x;i*-;u2£ 

Tfi»^n^7x^;m^wr5ft^tt^0fs©»^ji, r, xi*r. 

9 <c&9 c tKioT (IV) ££fi£-f SdfctfTSSo 
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+ (188) Rg-JL 
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9 (X) av) 

(IX) 

[s*»K r» &c/r 9 ©-^list 
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x^*-;i/7x-;Ht?*0, ffi^liflUft^nTfe^c^^^oT^^H, Sift 
(118) 

cx) <*, (vni) scmis** (ix) isi tmrniz-t 

(IS 9) 

R> Ri <!>'Pti < 1 t>— i J XJl*-)l&X\tTA,*frXA* — 

4tt(c^-r5 7x~;HlT*S»^ ffc^fc (IV) li, (X) £evi>> 

©4fi!c«!l€-^©^fttCS!oTT ' y ffc^t < * y flu XliT** 

«<D*MFftik »*PT7bSlD*T'CKl6**«C tick O^Jfrf S C fc*<T# 
-So 7;l*;Hfrf J. Org. C h em. . 5 6:4974- 

4 9 7 6 ( 1 9 9 1 ) E«©^ft(CJ:->T^*-r-5Ct3&<T**o 

{t&b (I) tiTEXSl OftMISl 5 K^f J:5«#«rct>'&«-C 

£*. 
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commit, «&8Kf©3U 5XgicfcH^Tx;P^-;l/||^«i»Ki{c*A-r* 

R,' X 

+ (181 0) K JL^RS (181 1) p.J^^R,' (X812) 




R? 
Re 

^TU-;HlTifc9, R. R, , R 2 , X, X' Xtf Z ttffi&CD i: 
(IS i 0 ) 

ft£& UV)li. Ill tEfcKLTffr&fil (IDt^«5 (III') 
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5v>*A (0) ««:Xli3^^-t8^©«a^ftIiTfe<k^o 
(Xg 11) 

(XI) li. Yb£& (IV)i:tKD + WI/7; h tf 

(Xgl 2) 

<t%to (XI 1)1*. fb<£& (XI) zmimn. &{tT*1-)lW<?>Ti/J],<t.M<D& 
(Xg 13) 

fb£« (xni) ik^«j (xii)^^. ftBmontt»tt^ tnj&aifc-f s 

(Xg 1 4 ) 

C©Xgli{b£«& (XI) *<=>-XgTfb£fc (XIII) ££j£"f SXgT**K 
fb£& (XIII) li, Indian J. Ch em. . 20B:322-323 ( 
19 8 1) £«©;&£{::«* 0fb£& (XI) k.W&Ovv* KH©* >»? o 

^* (XI) tfc*ft«*iDlftKlB$**Ct(C«koTfl:^« (XIII) 
(Xgl 5) 

fb£& (I)li. fb£& (XIII)£?nn;ut/*>#3P©?oox;i,*;i;Wb8! 
fcftT. ?dd*a^ m{byf-u>^©Wa»» K t l XliJiR»»-C5C&$^ & 
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>}Ai&??&TK, fh7tKn77X x-x^K h^x>, "O-tf:/, 

OSfifc-f -5- T******-JMfrr$»*l** J. Org. 
Chem. . 56:4974-4976 (1991) EttO^&CJ: 

it&to (io &tf (m)*fflv>T<b^«5 (iv) zmz®.^ in lftMxgi 4 

lzV£-oT**V/-Jl<t&<fo (I) £#T&<n\, Colgate, Xgl 5li^S 



Iil 5Tffll>Sfk^«l (XIII) i*T£©£&T&£j£oItETfcSo 




(jS*. R' , R,\ R 2 RtfZtefl5&©tfcOT&S) 
(Xgl 6) 

<t£t® (V") li. Xg2 tffi&lcUTfc^'Bj W)ZW&mm<Dtf&TiZ& 

mmmfxRfcZikz^ jumm-?>x>m<DmtottT, r. coohu 
*k r 2 \±9Hi&0tts>)v$>z) izttmtmm. ZB&mmo 
tea™* &z\,*\t&mtzm\>*yi>ym®&mt tkizmib 

"f Z C £ iz <£ *) & & -r * c t & T £ 5 o 

(Xg 1 7 ) 
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©R' t5tt©R 1 , *<ifilEL/c*14ft:7!><'Ct'5Ci*<*-5o 
Etc, ffc£& (I) liTEcDXSi 8flMXS2 1 (c^-r^o^&T^^fiSt 




(XIII) 



(5S<K X 2 tt»ny>m-Fr*D> Rs R, s R' , Ri\ R 2 SCfZIiS?^ 
(Xg 18) 

ffc£& (XV) (i, ffc^® (XIV)«-Th7t Kd77^ RSif^ 
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(111 9) 

Yfc£to (XVII) \t. <t&to (XV) *fh7tHD77>, T-bh-hU;k ft 

h ijif^7; lf«Ji;> N K»#y*A^0JS&0#£"F\ 1t&® (XVI) 
XJifk^ (XVI)K#£*-SKfc*ttfcg££#S C til* S d £*<T 

fb£to (XVII) liChem. Ber., 102:883-898( 
1 9 6 9) &&<Dl]8UZ£->Xt>&&i-ZZt1j<?£6 0 
(112 0) 

<k*« (XVIIDte. Yfc^fcl (XVII) ^fh7tKD77>, >>**1*-:/. igfk 
(112 1) 

( I) li. (XVIlI)£?nn*;i,/* H Kit* * U >^©*T«»« 

&^t% *®£is&£T-}^t kd77>, i-r-;k h;ix>, mm-i<y, 

fc£<8l ( I) li. (XVIII)^^TI£©IS2 2AMH2 3<D& 

(112 2) 

(xiii) it. <t£® amDzm*wt&rt'X\m&m*-e. mmwtxit 
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(IS 2 3 ) 

( I) it&to (XIII) Zm&ttmi 5 tffitl©;fri£-CEl££"£3 

tt*>\ ±EIS2 2 AMIS 2 3{****IW&T*£Xg2 3(Cfcl>T, T/t/* 
;Ux;U*^/WfcX(*T * J x**-*Yfrr*tt**tffc*<* R* RCfR.'^WT 
Sfl^&jOftfcOKR&tfR, m*ft^*fl^t, 111 8ftMXg2 0 
II&oT£££fTo/i&. Xg2 2 KftoT*4 t ir/-;Wfc#tt (I) £#Tt> 
«kl>o d©«£l*Xg2 3tt>F£T&So 

fSJfcfll 1 

5- (2-? oo- 4 -yf-^x/i/*— ;P7x-;U) - 4 - i'? o'\*>'/^- 
2 - (Sfc (D : R = S/?cf\*>;k R, =2-?dd- 

III) 2 - ?oo- 4 - i f-frzfrft— friy'Jfc y>9w\*f-i/)\,*rYy 
(jS (IV) ; R = ">^D^S^i/;k Ri =2-^oa-4-yfAXA*iA7 
i-;l/) 




fh7^ h 'J7xi;l/t>77>( ( 1 . 2 9 g) (2. 

1 9g)(Dl, h^->x^> (10ml) S^lwi/^o^+if>*;U^ 

iA?D7>fK(8. 6 0g)Ol, 2-^yh + W> (10ml)»*4 
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;^;i/^-;K>^^nv>f K (9. 40g) 01, 2-yn*i/x^ ( 
2 0ml) SfcfcTUfc^ $£K£gT3$|8|if#Lfco 

oomi) *jn^ i nek. iki^mimm*Rvtmfi&*'ci!itfru 

h >J ^T««U:, IMxfAfc^ y^a tf;ux-x 

g) zmc 

H5) 2 -yo^e- 2 - (2-?dd-4-^WW-;I/7x-4/) - 
1 -i/^o^+i/^- l -x*y > (5$ (VI) ; R = S/*o'V*5/X^ R, =2 




±EIgl ) Tf#£ftfcfl:£& (3. 4 0 g) 0^>-tf> (2 0ml) 
fcMMMTF, ** ( 1 . 7 3g) (2 0ml) *tt*»TLfcH, 1 

(4. 2 0g) *Hfc, 
XS6) 1- (2-?OD-4-yf^*-4'7x-;l/) -2-i/^o^ 
*i/A-2-t*VifA T-trf— h (3C (V ) ; R = 5/? a<\*i/fi, R, 
= 2 - ? n d - 4 - y f ;^;i/t>-^7 x-;k R 2 '=/^^ Z=»*am 
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±EIS5) -ef*&nfcfc£tt (4. 2 0 g) KM^MtJA ( 1. 0 6 g) 

f£*L/co »«£S*-rsc: trmm<t4®<D&k&to (3. 8 5 g) *f#*i 0 

Xg7) 5- (2-^oo-4-/f AXAt«-^7x^) -4-i/^o^ 
+ 2 ft (I ) ; R = >^d/\+>;K R. = 2- 




±ISXg6) -e»t>n/iYfc^14l (3. 8 5g) fcftilT;/*-^/* (2. 0 8 

g) ©ks (4 omi) m^bmmtafikmmLtzVk. mmzmEEm&Ltzo n 

5 g, IR^5 3 96) £#fc 0 

-2- *1-)l1r (it (I) ; R = 2/*o-N*-»k R, = 4-7;7 

111 0) i/^o^i/A 3 -y)\,*uKy*JA,>r Y > (5t (IV) ; R* = 
S/^o's+s/*, R,' = 3 -7^to7x-;i) 
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fh^h^x-A^?^/^-^^ (2. 0 Og) &tfffi»3|C (1 
7. 98g)<01, 2-i;y h*£/x*> (5 oml) c^M)-:/* 
A^/^d?^ K (2 0. 0 0 g) ©1, 2-^ h*S/x*> (50ml) 

>Wo7>fK(2 6. 0 0 g)OI, 2-^b + '>x^>(i00m]) 
S«*^o<DtiTU:a, 3£K*&T-C3 0fl\ SST2N?|BHI#b*: 0 

*(2 0 0m 1 ) ^finx.. 1 Nil, *^TIS^aW7fcRC;ia5ftI^S*-Cft^L, 
h 'J *AV&»LtZo ttttOfi^fiSfc ( 2 9. 2 0 g) 

IS1 6) 2-i/?D^i/;b- l - (3-7Wd7i-A) - 2 -**7 
X^* 7tf-KxC (V) ;R' =J/?D^5/*,R, , = S-7AtD 
7x-/k R 2 ' =>^/W Z 




±SIgl 0) "C-frrttfeffc-frtt ( 2 9. 2 0 g) ( 3 0 0m 1 ) Jgjfc 

HfifcSi&( 7 5. O0g)£iJD*, 1. 5i*fflijn&SffiU.:&. fcflteJgtE 

A?D7h/77^- 0g&B&&;^*^>:»»x^;l,= 9 : 1) Tfc«-f* 
-t(Cj:*)tt^«J©SSfb^ (18. 3 Og, JR$5 0*O £&/£ 0 
Xgl 7) 4 -i/^a^i/Jl- 5 - (3-7^to7i-;b) -2 
**1f"/-;Ma; (XIII) ; R' =^?d^^;K R = 3 - 7J{,*a 7 x x 
R« = Z=»*!Sm 
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±£xgi 6) xftbtitzitem (is. oog) twrnry^-vi* (i 5. 
0 0 g) <Dtm ( 1 0 om 1 ) fem*mmmmmm t Ltz&, ®m&m&8£b 

*U «S*i«a^h 'J^A-rft*t/: a Jg«£SE3£-f SCtTMiOfi4 
Jfcfc (1 7. 2 Og) £#fco 

IS1 5) 5- (4-7;;X4^^-3-7AtD7x-^) - 4 - i/ 9 
n^*i/)l- 2 - jt*>\,**W-)l (j£ ( I ) ; R = i/^o^\+>;^ R, = 




±15Igl 7) -eH^nfeffc^tt (17. 0 Og) «D$roo**A (8 0ml) 
&jKK*&«#T\ ifODX^>9(2 7ml)*»TU^ 100°Cr3 
NFlfflfinSL/Co tfiC^l ( 3 0 0ml) 

Lfc. jm*WQE«£U fi£JSfc (2 0. 3 1 g) 

fcl*T\ &$n/cfl:£tt (1 0. 00 g) ©f h7tKD77> (40ml) 
S*KM«#T\ 2 8KT>*-T*£Jn;U MTll*IM#Lfc. 
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K<l:$g®rt:£& (5. 7 4g, W6 1X) 
nmm20ft.4® (i$ (I) ; R = i/?a^*S//l, % Ri = 4-T~ 

111 1) i/?D^i/^ 3-7WD'<>^yh> **S/A(it; (XI); 




-tEUffifl! 2 CDXg 1 0) JC^oT^^n/ift'&tt (3 5 3 g) ©i*y-;U 
( 1 3 0 0ml) 8#ICh Ko + J/ATS > • ( 1 2 3 g) tffifS*^ h »J 

( 1 5 8 g) £j&n*, 2l#|iJflD&aa6L*:8L SaE*«ES*Ufco 

*S B VfSc fcK<fc0^ISfl:£8i (l 6 0 g, Wa 2%) &mz 0 
Igl 4) 4 -^?o^*;/^- 5 - (3-7AtD7xiA) - 2 - ^^/l/ 
(5$ (XIII) ; R' =^D^-/;kRi' = 3-7WD7i; 

;k R 2 =y^;K z=»*^) 
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JiEXg 1 1 ) -?& <otltz<t&& ( 1 5 8 g) ©ftft ( 9 0 0ml) SfcK. 

tt (i 1 9 g) zmzo 

»^nfcft#« (i 1 9g) £±&.nmm 2 on 1 5) tf^fims 

tKtScti:«}:0, fllfifll 2 ©ffc^ ( I) ;R = ->?d^->^ R, = 

4 -i/^a^+i/^- 5 - (3 -yfrvta- 4 - > ;u:7 x— ;u) 

- 2- (SC ( I ) ; R = >?n^*i/;K R. =3-7;U^ 

Xgi 5) 4 - i/jra^**/*,- 5 - ( 3 - 7;U^-d - 4 - i ?)lxA,*-)[, 
7 - 2-yf-^^+ifV-^ (5C ( I) ; R^^d^S/ZK R, = 

3 - 7 n^t a - 4 - ^f^7;l/^-^7 x~;k R 2 =y^/k Z=K^^) 




-t^Hfl&fll 2 ©Ig 1 7) T1#t>ttfcfb£& (17. OOg) O^ao*;^ 
(8 0ml) £fct::*fc«#T> ?Dom>>S (27ml) £»TLfc&, 
1 0 0'CT3^raS0«iL^ o SflCftiPflU ElSJSft*** (3 0 0ml)i:« 
tfLtt^iTFLfco *T«Jg££«Lfc&. fe*J££*TftfrU HS7kfi6»^h 
'^AT'&fcUco &»£8E®*U (2 0. 3 1 g) £#A: 0 

&l^T\ ^ftfcfc&fc) (3. 6 6 g) (25ml) MHJTF, 
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mnmi- h u * a ( 1 . 4 2 g) . &^-e&m*x+ h u * a < 1 . 8 9 g) £ 

ill*, 7 0'CT2l£IIIiII&L/co CflKx^y (25ml) . aVIttl-Jl 
(2. 2 Og) £JD;U 1 0 0°CT2B£lffl&H!&Urt:o tlC^l #B*xf-;l, 

ft»x^^=2 : 1) ?4Mmiiir*C:fclC<fcO£)ifb£® (0. 8 2 g, 
2 A 96) Zmzo 

H*fi«d 1 Jbmmt&W 3 LT. &ZW4t&<Dmfom 7 o^fclcftoT 

HSfiflJ 4 JbM. 6 Offc^ft£#/co 
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5- ( 4 - T ; ; X/l' t>-A - 3 - 7 A t a 7 x - A) - 4- (.4-7Jlira 
7x^) -2-yf-^^"**!/-A (5£ ( I) ; R=4-7/^D7x-;k 

R i =4-7;; 3 -7;ito7x-;i, R, =^^;k Z=»^ 




miaort§73j*^^oT^^n/- 5 - (3-7^to7x^) - 4- (4 

-7WD7x-W - 2 -yf-JUa-^-frV-A' (1. 1 Og) tfaazfr*. 
>» ( 1 . 6ml) OJdd^U (2m 1 ) &ft£9 0 'Cr 2 NfBBM«^ L 

Tife&U H*»i7r*i/'>A-CR*^ »»U 5- (4-?no^.t- 
;l-3-7;ltD7xiA) -4- (4-7UD7xi;l) -2-^/^* 
■fr'/-;KDfc£*to ( 1 . 0 6 g) Z&tzo 

Z(D^mS& ( 1 . 06g) ©f f7t Ko75> (6ml) fcftJC 2 
8 96T>^-T* (0. 6ml) £JD>U ££T 2 B£l8«#Lfco d05£fr&£ 

Tf££!*L g«-r*CtK«fi£«to (9 8 lmg) %m~o C©fi£fi&«5£ 
x^y-^^&STSCfcKiO^Sffc^ ( 6 2 9mg, iR^4 4 90 £ 
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nam 2 Offc^ei ( I ) -.R^i/fa^i/A,* R, =4-7; 

lil 8) 4 -y^a^-yjl- 2 5 -**1f-Vo> (5t (XV) ; 

R' =>^d^+->;k R, =y^;l/) 



a-T i y 7i-;UftSI*^^5aiCD^r&[Collect. Czeck. Chem. Conunun.. 31: 
4563 (1966)]KftoT£l££ttfcDL-N-7-b*-;U- 2 - > >? »; 

( 1 0. 0 0 g) ©Hf»x^;l/ (50ml) SffifcC h «JxW;> (8. 
3 9ml) £fln*. *&T> ?na&ftx*;U (5. 28ml) fcWTLfco * 
#TT' 1 B*fffl«#Ufc&, ftMifA ( i 5 0m 1 ) £A0X.> zK&tfi&fofcis* 

(9. 8 6g) £#fc 0 

111 9) 4 -i/tra^jrisJl- 4 - ( 3 - 7 A,*a<y/>( Jl) -2-/? 
A,- 5 -*-*ir/o> (5£ (XVII) : R' =^o^i/Ar, Ri' = 3- 7A* 

d7i-;k r, =^^;k z=mmm*) 



iSftvr*i"5A (3. 5 6g) ©fh7hKD77> (2 0ml) BSffiH. 




F 




(XS1 9) 
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±£Igl 8) T&'ottfcffc^tt (9.86 g) ©fh7tKn77> ( 1 5m 

1 ) Stt£fln*> m^fcftMWT. h U x*;UT $ > ( 9 . 4 9 m 1 ) fciiiJU 
1 5&mm&Lteo cm:3-7^tD^>'/^;^D7>fK(4. 5 5ml) 

(11.6 9g) £&fco 
X§2 0) Z-W-THmTX J -2-i/tw^*i/)\,-Z' -yA*aT 
^Wxjy (5$ (XVIII) ; R' ^i/ta^+i/JU* R,' = 3-7;lto7x- 




±EXgl 9) "C#S*lfcfl;£tt (5 2 7mg) Ofh7hKo77> (3. 
5ml) i&ttKlNiSa (0. 3 5ml) £ttJ;U MTT 1 l««#Lfca. 

& (4 0 4mg. IR^8 4%) £f#fc e n -^^^ >*>£?SilS.S|-fS d 0, 
Sl61 l 6-1 1 7"C(Dafe*£ftri<$*nfc. 

IS 2 1)5- (4-7; 3 -7^tD7i-;l) -4-'>? 

n^i/A- 2 - y f-A^+lf"'/— ^ (^ ( I ) ; R = i/^n^i/;u % r, = 
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±EXS2 0) ~Zftt>ftfc{t&® (2 0 Omg) 0?on*AA (2ml)S 

*#«#t\ ?no^*>i (o. 3 4mi) wizsmmmm 

BES£Trsctfr«fc9fi£flc*a' (1 8 lmg) &®tco 

8£ttfcffc£& (I 6 9mg) Ofh7hKa77> (2ml) «tt 
i:, Si81IffT> 2 8fcT>*-T* (0. lml)£JjD;U 3 0#IBlI#Lfc o 

DVhr 7 7>(- (£0S$ft; ^na^> :ftSifA,= 6 : 1) T'#*fS 

u-rzzbiz±*)mm<tit® d 2 emg, ir^5 5 9<j> zmz 0 
nmm 2 ©Yt£& (5t ( 1 ) ; R=>^o^>;k r, =4-y^y^^* 

XS22) 4 - i/^n^+i/;l/- 5 - (3-7^tQ7xiA) -2-yf-;U 
(5$ (XIII) :R' =i/^D^i/;K R,' = 3-74/tD7x- 

R> =y^;u) 




±ISiSi60!l0Ig 2 0 ) Tl»6tlfc<k*« ( 1 4 1 mg) ©fc*ft» (2ml) 
SfS&Kgftg* (3 0u 1) £SD;U 1 0 0*07 3 0aiMM*bfc o 
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®<Dmm<t&& ( 1 3 5 m g) zmzo 
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